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Figure 1 Interference of water ripples
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Figure 3 Waterline horizontal regions identification
° under different numbers of horizontal intervals
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Table 1 Accuracy of waterline position recognition

Figure 4 Precise segmentation of waterline

and ratio of effective contour

n 1% 1%
5 42.58 100 ’
10 58.97 100 . n=10 2
13 64. 54 100 2
15 71.94 75 5
20 75.92 50

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



51

3
2
Table 2 Contour statistics of different algorithms
in scenes
1 2 3
4 26 5 177 18 321 84
8, 38 14 52 11 152 19
83 46 10 41 21 49 4
Sy 127 53 101 61 83 41
Ss 78 18 5 9 4 4
S6 303 115 7 12 4
87 437 189 5 26 3
Sg 426 95 14 4 33 5
8o 315 107 5 2 50 3
S10 188 77 0 68 20
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Table 3 Calculating time statistics of different
algorithms in each scenes ms
1 2 3
41 28 10 10 19 13
2 5

(b) REIEK (¢) A3CIHHIH
KA EE BIRZ 7K 22 X 3%

Figure 5 Identification of ship waterline area
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Dynamic Identification of Ship Waterline Image Area Based on Knowledge Guidance

CHENG Jian' AN Hongbo> GUO Yinan’® YE Liang

( 1.Research Institute of Mine Big Data China Coal Research Institute Beijing 100013 China; 2.School of Information and
Control Engineering China University of Mining and Technology Xuzhou 221116 China; 3. School of Electromechanical and
Information Engineering China University of Mining and Technology ( Beijing) Beijing 100083 China)

Abstract: In traditional image-based waterline identification method a fixed camera is used to capture the wa-
terline area which requires complex equipments and has difficulty to measure the waterline of the outer chord of
ships. This will decrease the identification efficiency. Based on this a dynamic identification method of waterline
area based on aerial image captured by UAV is proposed. Though UAV is more convenient than the fixed camer—
as the waterline area in the images may be unsettled due to the unstable flight track. In addition water trace
ripples in the surface of water and different exposure environment all have the adverse impact on the recognition
of waterline. Thus a statistic-based selection for contour combined with the prior knowledge of waterline charac—
teristics is adopted to locate the interesting horizontal areas containing the waterline. After comprehensively utili—
zing the color and spatial information of pixels the waterline is accurately segmented by knowledge-guided K-
means++ and watershed algorithm under Lxaxb color space. The experimental results show that the proposed
method can effectively process the influence from light conditions water traces and so on as well as rapidly i—
dentify the waterline area from a dynamic video. Its strong robustness for the complex environment in ports pro—
vides the foundation for obtaining the accurate weigh of cargoes.

Key words: aerial image;, waterline area; statistic-based selection for contour; knowledge guidance;

dynamic identification



